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ADDENDUM 
Pg 1, Para 3: Agro bacterium turnefaciens - I e I not 'a' 
Pg 6, Para 1: feas..!_bili ty - 'i I not 'a' 
Pg 10' para 1: 1st sentence reads: 
... oxidase reagant using the method of Kovacs (Lelliott 
et al 1966) 
Pg 16, para 2: 'sera' not 'serum' 
Pg 16, para 3: 'antiserum' not 'antisera' 
Pg 21, para 2: distinguished - I g t not 'q' 
Pg 24, para 1: Klement (1963) 
Pg 24, para 1: 24, 28 or 72 '4 8 ' not '28' 
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Abstract 
The taxonomy of the ca usal agent of bacteria l speck of tomatoes 
is discussed and the trinomial Pseudornon.as syringae pai:hovar tomato 
(Okabe) Young, Dye and Wilkie is adopted. 
A vacuum infiltr,qtion method of artificially inoculating seed was 
used and P. syr•ingae pv tomato wa s det:ected in both artificially and 
naturally infested seed using s ensi tive enrichme nt culture techniques. 
The pathogen can rema i n viable between see d harvest and sowing in 
association with seed b11t seed-pl an t transfe r was only occa siona lly 
de monstrated. 
vii 
Th e acid seeri extraction method and other germicidal seed treatmen ts 
were evaluated for their effect on the seedborne pathogen. St reptomycin 
sulphate as a slurry treatment (2.Sg a.i. /Kg of seed) just prior to seed 
sowing was the only t otally effective seed treatment tested. 
The potential for survival in infected crop debris, soil and on 
alte rnative hosts was shown . However, the pathogen was not i s olated 
from weeds in infected tomato crops and no concl usive evidence of systemic 
infection was found. 
1. INTRODUCTION 
The tomato, LycopeY'sicwn escu'lentu:n Mi 11 . , is an important 
fresh-market and processing crop in New Zealand. The North Island 
is responsible for 83% of the total production (Anon , 1977). A 
limited export market for fresh-market tomatoes, mainly to the 
Pacific Islands, also exists (Anon, 1978). 
l. 
The area cultivated to tomatoes has been static for the last 
few years with approximately 800 hectares producing at an average 
of 68 tonne s per hectare (Anon, 1979). Processing toma toes, one of 
the two major prDcessing er.ops i.n New Zealand, occupy approximately 
two-thirds of t he total hectarage in tomatoes but only produce 
about half the total annual yield of approxlmarely 54,500 tonnes. 
Fresh-market tomatoes occupy the remaining area and produce the 
other half of the total yield. 
This yield does not reflect the genetic putential of th2 crop 
due to the influence of a variety of adverse environmental factors, 
of which diseases frequently are an importan t part. A number of 
ba c terial, fungal and viral pathogens infect t omatoes a nd often 
ca use economic loss. One of the bacterial diseases , 'bacterial 
speck 1 , caused by Pseudomonas tomato (Okabe) Alstatt, is regularly 
of economic importance causing significant yield losses (Tate and 
van der Mespel , 1976 ), usually in outdoor tomatoes but occasionally 
under glass. Other bacterial pathogens may also cause disease in 
tomatoes in New Zealand including: - AgrobacteY'ium tunefaeians Smith 
and Townsend causing crown gall; Coryneba.cterium michiganense 
(Smith) Jensen causing tomato canker ; Pseudomonas cichorii 
(Swingle) Stapp causing stem bacteriosis; Pseudomonas solanaceareurn 
Smith causing bacterial wilt; Pseudomonas syringae van Hall 
causing stem necrosis; Pseudomonas viridiflava (Burkholder) Dowson 
causing internal stem rot and Xanthomonas vesicatoria Doidge 
causing bacterial spot. 
2. 
Bacterial speck of tomatoes was first rec orded in 1933 
(Okabe 1933; Bryan 1933) and was first found in New Zealand , at 
Hastings, in 1944 (Reid, 1948) where it was causing serious stunting 
of a dwarf var i ety i n the field and ex t ensive l eaf infection of 
seedlings in boxes. The disease is now widespread in New Zealand 
causin g economic loss by way of reduced yields and de layed fruit 
maturity , 
Yields are reduced when the toma to foliage is diseaserl 
(Schneider , Hall and Grogan, 1975; Grogan , Kimble, Schneider and 
Ioannou , 1974). The percentage yield loss varies with the plant 
growt h stage at the time of infection; slight yield losses are to 
be expecte d even in diseased tomato seedlings which may recover 
when only tbe lower branches are diseased. The yield reduction 
in plants inoculated a t the following stages : - (i) third true leaf ; 
(ii) third true leaf and 50% flowering; (iii) third true leaf 50% 
flowering and f irst green fruit as compared to a healthy contro l, 
were 12, 13 and 13% r espec t ively (Schnei de r , Hall and Grogan , 
1975). 
Grogan et al (1974) found s ignificant yield reductions in a ll 
plants inoculated with the pathogen at seven weeks. To tal yie ld s 
in this trial were reduced by an a verage of 15% and t otal ripe 
f ruit yield was reduced by 59% . The disease had no affect on the 
number of fruit set or on the average weight of either green or 
red fruit . However, there was a total yield loss due to the delayed 
maturity because ripe f ru it weigh more than green fruit. 
If plant roots are diseased the total or red fruit yield , as 
compared to a healthy control, is not significant ly reduced. 
However, in diseased plants there is a delay of approximately six 
days to the 50% red stage (Grogan et al 1974). Top inoculat ion 
of 14 day old plants reduced total yield by 16% and red fruit 
yield by 20% while top and root inoculation of 14 day old plants 
r educed total yield and red fruit yield by only 11 and 13% 
r e spectively. The bacteritnn also had a synergistic effect on 
I I ~ - c; 
3. 
maturity, delaying it by as much as 10 days . Root inocula tion 
of 60 day old plants under glass reduced both root and stem weigh t s 
by 38% and 26% r espectively, although the general plant appearance 
was unaffected (Grogan et al 1974 ) , 
Although the disea s e may occur at any stage dur ing the growing 
seas on , Schneider and Grogan (1977a) r epor ted that infec t ions 
occurring in the early spring caused the gre a test economic loss. 
Ptihronezny, Volin and Stall (1979) es t imated a 50% cull rate of 
fruit harvested from diseased plots due to the small r aised speck 
l esions which make the fruit unmarketable. 
The disease i s readily r ecognized by the characteristic symp t oms 
on both fruit and fol i age . The fruit l esions appear as small , 
dark, raised pus t ules on t he fruit surface while foliar lesions 
are dark brown to black necrotic areas surrounded by yellow halos 
(Bryan 19 33). 
The species caus :ing bac terial speck in tomatoes, PBeudomonas 
tomato~ was erected by Okabe in 1933 and named Phytomonas tomato 
Okabe. In the same year Bryan (1933) descri bed a bacterial pathoge n 
of t omatoes and named it Bacterium punet:ulans Bryan. In Bergey ' s 
Manual of Determinative Bacteria (1939) Bacterium punetulans is 
list ed as a prob ab l e synonym of Phytomonas tomato. Dowson in 
1943, r eferred to the organism as Pseudomonas punctulans (Bry a n) 
Dowson (Reid 1944). The name Pseudomonas tomato was proposed in 
1944 (Alstatt 1944) and is now most commonly used i n the nomencJ.ature 
of the pathogen . Howev_er, recently Young, Dye, Panagopoulos, 
Bradbury and Robbs (1978) proposed a nomenclature and classification 
system for plant pathogenic bacteria in which Pseudomonas t omato 
is named Pseudomonas syringae pathovar t omato (Okabe) Young , Dye 
and Wilkie. Although the merits of this taxonomic system will 
be discussed subsequently, all pathogens shall, hereafter in 
this study, be referred to by the nomenclature of Young et al (1978). 
Study Objectives 
Although bacterial speck of tomatoes has t he poten tial t o 
cause considerable economic l oss, the possible sources of primary 
inoculum have not been positively i dentified in New Zealand. 
4. 
This study aimed to ident ify and determine the importance of the 
possible sources of primary ino culum and investigate the effect iveness 
of different contro l me asures . As conflicting opini-ons exis t as to 
the importance of any seedborne spread of Pseudomonas syringae pv 
tomato , roost of thi s dissertation deals with the possible importance 
of tomato seed as a source of primary inoculum. The importance 
of any other sources of inoculum was also investigated. 
